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(54) IB H CD « ft: Bt(*0)Stt*it3t*lJ:*»a 

(57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, a single chain antibody 
of the antihuman Mpl antibody is further constructed. This antibody shows a high agonistic activity. This fact indicates that the 
activity of an antibody can be reinforced by binding two or more heavy chain variable domains to two or more light chain variable 
domains with the use of a linker to give a single chain polypeptide. 
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m m m 

[oooi] ^mmn, ttw<D^^mm^ttmm-tz> 0 

[0002] ttm^ihtp^<D%:fem>m<, ^m^^^^t^bmmshtvxmn^tix\^ 

[0003] ^t©T^TO«^ *n^n#«rsrfe>rife-er=f^hSH435ssii3t$^r 

[0004] #fF3Ci»U : SR^M^02/33072# 
#ff »2 : S^|B^02/33073# 

##fF^Ct^l: Elliott S£>^ J.Biol.Chem., 1996^, Vol.27 1(40^ p.24691-24697 
[0005] «^<Dj;5^^^M^T^$ttfc^(D-efet), ^rco g fttt*fcfl:©iSHfe£rii 
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[0006] fS^HMfc^f^ ^#:^^«Diabody^sc(Fv)2-e«, #^*iS}fa60kD£¥#£*T£ 

[0007] *mw#bfe, ^hMpm^m^-mmu m^mB^n^^m^m^^x^ 

Diabody^?l/<^— £«^U COS7^J§&£ffll^T^:fc#^_htitJ;(9VB22B 
Diabody^fr#bfc 0 ^ti^ti(DmWCOTPOmT^^hm\^Wm^±t^, 

[0008] o£«9«swte. ^(D^^m^^t^mmu x^o^ma^ 

[i] 2o^±(z>m#inr^«^ 2^±(Dmm^immm^v>^-x^u - 

[2] -^mmmmmnmrn^^m-^v^y^k. inform. 

[3] fet^sc(Fv)2(cli-§^lc:j;«9, 

[6] ^y 0 ^vv>^—(DM^5-zor^ymxh^k^WWi.kir^^ [5] ^ta*<£> 
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[7] ^rTWyiofr— <D&£&12~18T$S&V&5Z.b&tlfiWltT%. [6]^fEigc<D 

[9] [l]-[8](DV^^^IS«O^^J;«9, m&&m&ztitttfa 
[10] «T©X@Sr^tf, C9] tcfB«c^#:^S^fe, 

(b) ^DNA^tf^*— SrfEgl1~5X©, 

(c) i^^^-^H±lBJfetiAt5Ig, 

(d) Rtr^jftiias^ai-rsxe 

[n] 2-D(Dmm^s^^^ 2-D<Dmm^s^^^ soaxy^wi/x— 
[12] dna^s, mm*jmnm, ^wy^*— . ^1^^^^, ^wy^— 

[ll]^fB«^it^, ^Ht"5o 

[0009] [g| l^thMplfetft: (H$g:}3 «fcT*LgQ ©T^HE^S^-H"-?*^,, S * ^Ufc 
VB140(H^)(DT^y^ie?lJ^ge?lJ#^-: 19 N VB45B(H^)(DT^y^Be?lJ^ge?lJ# 
^-:20, VB22B(H^)<DT57^Sa^l^Ba^J#^:21, VB16(Hg0(DT^7l&BE?!l£r 
BE#I#-^: 22, TA136 (HfO <Z)T5y^SS^J^IB^J#-^: 23^i~ 0 l£fcVB140 (L 
i0 ©T5/BfeE?!l£:6i#l#-^ : 24. VB45B (L#0 <DT^/^E^J?rE^J#-^ : 25, 
VB22B (LgQ OT^/M^J^Ba^J^^-: 26, VB16 (LgO (DT^/SfeE^JSrBB^J#-^ 
: 27, TA136 (LgO ©TSy>I*ii^&E^J##: 28&C^#- 0 
[02]-^^L#:sc(Fv)2(D^Mj!im^TH-efe§ o 

[g|3]BaF3-human MplSrffll >^VB22Btt{*:©T^^hfiH4flMilli©j|$*Sr^*f'^'9 
[g|4]BaF3-monkey Mpl^fflV \fcVB22B^#<DT:^~;*M£t£fMffi Ojjg^Sr^i"^ 
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[El5]BaF3-human Mpl&m^tcVBl6ffifc<DT^~Xhfe&Wffi<Dl£&&^1ry97 
[H6]BaF3-human Mpl^fflV>fcVB140^t#:(DT=f ~*M^fW<©j|§;PkS^*#"^9 
[H7]BaF3-human Mpl^fflV >^VB45Bttfr©T^^hfiH4fHffi©3l$*Sr^t"^9 
[®8]BaF3-human Mpl£rffl V ^fcTAlSefetf^OT^^h^ttWtf^^M^i - ^ 

[0010] *5swri, 2o^_h(DM^Bi^fjj^^, 2o^_h(D^pr^^^y^— -cj^a- 

[0011] ^aKy^^K^UTW:, 0a*.fi£, ^#<&m«iTrafB«y&K"Br& 

^^^WBT^^^-?p^~o^y^ 0 ^K«, l^—<D7Ky^:^K-cfcj;v>L 

y&MM1r%rM¥fM&#ii$ (bispecific antibody) tfcottiV \ 

[0012] tfc^©m«^ia«^^^ia«^tf^y^^K©*^w^i:L-rw:, 
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m«\ scFv (v-^vi^o^Fv) &mfz>~t&x^& 0 iot, ^KW-(Dmm^^. 

sc(Fv)2#^f e>tt§ 0 sc(Fv)2}3\ 2o©if Rj^fJ|i^&^2o<D!gi( Rj^ljlt^y 
>-^7—^-e|i^bT^^:^y^^K^Lfcfet#:-efc§ (Hudson et aU J Immunol. 
Methods 1999 ; 231 : 177-189) 0 
[0013] sc(Fv)2(D^, ^Stl52o»iiBrift(VH)i2o(Z)giBrif«(VL) 

[vh] y [vl] y — [vh] y ^ — [vl] 
[vl] y^#— [vh] y^— [vh] y^#— [vl] 
[vh] y^#— [vl] y^— [vl] y^#— [vh] 
[vh] y^#— [vh] y^#— [vl] y^#— [vl] 
[vl] y^— [vl] y^— [vh] y^#— [vh] 
[vl] y — [vh] y [vl] y — [vh] 

&mWlZ$5\^Tfe, 0*L<^, [VH]y^— [VL]y^— [VH]y^— [VL](D 
@ag«r*-r?)sc(Fv)2-efc5o 

[0014] m^Rr^wx^^Rr^w^T^y^ga^j^, sm^ mmxf/xte 

xhxw x, ^mm^^it^wt^tix^^xhxw 

o&rnte, ^mm<D^m^xm^m^^:fcmm^xhx\^u x, r$;mm 
m<D^m^n^m^mm<DM^\z.xx)mm:m^^:xh^\\ 
*c*?%imz. m^mm^mmm^^^x^m^fi^w-xm, m*. 

^m^xh^o ^^ttfctDftmte^^m&m^^xfty^tfrx^^ & 
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[0015] tM»fi, (reshaped) fchin^i:^^ thJ^^Bff L»$k 

^!)^^V^^^i#:CD^@Mtt^:^IS^(CDR; complementarity determining region)^ 

t^ie>tbrv^5(®C'>H#fFmS^W#-^EP 125023^#. WO 96/02576 

[0016] ^ffcftjfcfS, ^^^^^(DCDR^th^L^^^W—^r?—^^^ (framework region; 
FR) £^g|£1-5J;5^t£f+WiDNAia^J^ CDR&OTRM#<A*$SW£^— ^ 

— A!7— ^|g^(DT$y^M#LT 1 bJ:V^(Sato, K.et al., Cancer Res. (1993) 53, 
851-856) o 

[0017] ^7ffifcRTfKWkffifc<DCm%&\n-Z, Khtfifc<Dh<D&®zm&tl. 0»J£tfHg(-C 
E\ C 7 U C y 2, C 7 3, C y 4£r, Li^teC /c,Ci ^ffl-T5^^^-C#§ 0 £fc, 

[0018] fc*5, ^^^tM^^fmut^H^ £bte«I&m&(.M*-t£. FR) ^ 



WO 2005/056798 



7 



PCT/JP2004/018493 



Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73:3-46) ^fc5pCT?T5££ 

[0019] X, th^<D5t#^mj£<^jfe^TV fclfcii, thy ^Sjc^in vitro-C^f^b 

#bTt>J;V>(|S|^#f^mifi^li# : ^-WO 94/25585 WO 93/12227 

, WO92/03918 WO 94/02602 ^&$R#HS) 0 

[0020] ^wicmv-c, m«^0«^^Br^fa«srjii^-r5y^— s^fx 

Protein Engineering, 9(3), 299-305, 1996\cM^£tl%>V^'%~)&fB\'^Z>ZLbffi'V%Z> 

o 

[0021] ^:/^mJ>-#-(D;ft£te#^^£*Li\ iWJcjSCT^MI#^»13BtR-r«i: 
k&nSHfrZ&Ztfi. i— lOOT^y^, 0*IX{*5~ 30T^Wt. #{£0*lXf2 

12-18T^y^(^!lx.fi, 15T^/Sfe)-C*)5o 

[0022] ^^h*])>%—<DT$;mmmtvx\^ Mx.it, &T<D£5%m&\&mf%z.b& 

Ser 

GlySer 
GlyGlySer 
Ser*Gly Gly 
Gly GlyGlySer 



WO 2005/056798 



8 



PCT/JP2004/018493 



Ser • Gly • Gly • Gly 
GlyGlyGlyGlySer 
Ser • Gly Gly Gly Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly Gly 'Gly Ser)n 
(Ser • Gly Gly Gly Gly)n 

[0023] ^mv^mTsu— ut^&iffiM) ra\ ^y^<D$m^mnm^htix\ ^zmm 

x h (bs 3 ) , s^frtr x (^Wv^nt 0 ^ 

— H (DSP), v ? ^^-tf^(^/v^^v^W^v ? /V7°nt 0 ^— h) (DTSSPh 
^)^-~)V\fM^^4^y^^-y^—Y) (EGSh a^iv^ya— >v\£7.(y\;vfc 
^-y^^J;v^i/^—Y) (^*-egs) , ^^^^^^^^1^(081) , 

^V/J^^W^vVVM^^^^/l^-DST) % tr^[2-(^^^W5K^- d r^/^ 
^/Vtti/) ^r.^-;V\^;V^Cy (BSOCOES) x fcT.X[2- (^/V*^^^W5K^^^ 
/K^/V^-drv-) (^/V/^-BSOCOES) f^X&V, Z-flh(D$mM*± 

[0024] tt, WT© (a) - (d) lc|B«<oX@^tp^#:©5Kt^ifeSr«^*r5 

o 

(a) 2-Dsx±<D&n£mm.nmmm, 2<*&±<D&imm*s&.m&. 

(b) KDNASr^tf^^— SrfmfSX©, 

(c) R^^— Sr#^lWJi&l^Ai-«X@, 

(d) R#^WI&*r*§2H-3X@ 
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tix^xhx<, Mx.\-£. ^xrcox^nm^m^f^t^x^o 

[vh] y — [vl] y ^7 — [VH] [VL] 
[ vl] y ^ — [ vh] y — [ vh] y — [ vl] 
[vh] y>-#— [vl] yzs-xi— [vl] y^#— [vh] 
[vh] y^#— [vh] y^^;— [vl] y^— [vl] 
[vl] y^— [vl] y^^7— [vh] y [vh] 
[vl] y^— [vh] y^#— [vl] y [vh] 

ttm f-*5v [vh] y>-#— [vl] y>-^7— [vh] y^#— [vl] <Dgag#W;£L- 
v\ 

[0026] m§k Br^fji^xj«® "immi&'DT^jmmzm. m^. mmn/xi-z 

ik£tix\^x-k£.\\ 

[0027] ^^fe^*DV>-C«^V>-C\ JifBDNA^tP^^— WM-f-^o 

{3\ JM109. DH5 a , HB101, XLlBlue)t£b*XjzMK^1?8&-&*:AMM'tZ>fc&i^ 
±MMxmm&tiZ>tz.ib(D rorij Srt*>, $^^^»^m$tvfc^li0(D«M{5^ 

(D^!)^L-Cfi, M13^-<^— , pUC5£-<^— „ pBR322, pBluescript, 
pCR-Scriptft£f#S#if btbZo Tfefc, cDNA<D^^n— ^<9ffiL£r @ fiteUfc 
JifB^*— <Dtffc^ 0!J;tfc£, pGEM-T, pDIRECT, pT7&^ip&f £>*b3 0 
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[0028] *»SO^-tLTtt, m^. ^ffi-C*)5o £bT 

5&±te#»#o^^ #^JM109, DH5 a , HB101, XLl-Blue<Cif©^fl&IS 

kcZ^n^E— — (Ward*b, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) , araB7°n^e—^— (Better^, Science (1988) 240, 1041-1043 h 
Tl^xi^—?—t£}£%m^XX^^bft^tKX$bZ> 0 ^£5^^— irL-Cf*. _h 
fB^*— <D4&KpGEX-5X-l(~7T^^>T#M) , TQlAexpress systemj (3rT^V 
|±Mh pEGFP, ;£fctepET(^(Di^\ ^«T7 RNAtf^^— if^lgiLTV^ 
BL21^0*LV ^)^if^#tf 6>tL§ 0 
[0029] ^<??—\tt, 7$V^^Yftm(Dtz.fr(D^^;V®&m^*lXX ^XhX\ ^ 

£4^, pelB^i/^/VBa^lJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^Hgffll - 

[0030] iciiw^i^, m*.t£. ^mmo^z—t^xtt., mfLWim&^mm^? 

— pcDNA3 MZ/\?VnfZ/ttM) pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322\ pEF, pCDM8) % S, &*BJ|&tiJ3fetf>3fc^<^— (^^.tfr 

Bac-to-BAC baculovairus expression systemj (^V^BRLttM) ^ pBacPAK8) , 
&5l€£>3§^<:?^— (0!|jtfifpMHU pMH2), lft^^/K*&5fc<£>3i§gi^;^— 
fi, pHSV, pMV, pAdexLcw), I/hn^/^S^WH^^^- (#!J;U3\ pZIPneo) 
. S^EiJ3fc0>3&^W— (#!x.fi, Tpichia Expression KitJ HVtf hn^Vf±®D . 
pNVll, SP-Q01) , ($J;U3\ pPL608, pKTH50) #S W 

[0031] chom, cosihj^, N\mTm%&m<Dmmm&x(D$m& n &jkvfcm&Kn 
, mmftxm^^&fcfric&wzy 0 ^—?— , ^^.^sv407°n^e-^-( 

Mulligan^, Nature (1979) 277, 108) . MMTV-LTR^n^e— , EF1 a^n^e- ^ 

— (Mizushima^, Nucleic Acids Res. (1990) 18, 5322) „ CMV^P^- fjttf&gf 



WO 2005/056798 



11 



PCT/JP2004/018493 



£bfc:0*U/\, Z<D&5tem&fcJti'Z>'<?#~-£LXft, pMAM, pDR2, 

pBK-RSV, pBK-CMV, pOPRSV, pOP13?fc^^^(f htl%> 0 

[0032] £t>K, mfctt&femzzmzit, 3>o, Mrtwi^^nt- m<Dmm% 

m^^-tZ^f—mZ-i^ pCHOl3feif)S^|tAU ^hhWdrir-h(MTX) M£«9 
SV40 Tfe ! LJ®^^ai-§^t^^-^^#:-h^-^oCOS|HJ^^fflV^TSV40(DliM^2 

^v^^-if (TK) 3HS^\ AJ»M^>'^>'^T^^^*y^v'/Vh^^7^ 
7— i? (Ecogpt) 5?fcKp|gB8S5clNSf (dhfr) it^T-^2r^tf-^-e#5 0 

[0033] ^c^ifemssv ^Tte^ci ^i?^-^ilBlS^iAt5o tf*^A& 

Zf^YWkV>1Z£>V>M£3fc\Z* in vitrojoiUnn vivo <£>0£^tfSfc5 o in vitro<DH 

[0034] k»>iwj&«h&e**-54§£\ m«\ mmtrnk. mwrnm^m^m^ 

%>Z.b&-(*%Z>o WlWfflf&tl^Xte^ Hft?Ug«, M?Lt£. CHO(j. Exp. Med. (1995) 
108, 945) N COS, 3T3, ?xn-7, BHK(baby hamster kidney) % HeLa, Vero, 
MMffa, mx.i-fT^V^y^^/^mmm(Valle, et al., Nature (1981) 291, 
358-340), fcSV^M&lWll^ fltlfctf, Sf9, Sf21, Tn5tf5£n£>;ft/TV^ 0 ^I^^B 
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VvCi3\ CHO-DG44. CHO-DXB11. COS7|fflJ!ft. BHK^W31^fflV^^S 0 Sb^/lffl 

^<D-<yy— o^Ate. #ilxJ;f. DEAE^r^h^jfe. 

[0035] tt^fflja^LTte. 0U*.tf, ^^T-^-y^#A(Nicotiana tabacum) S>f$tf>M 

Xt£^ W£M, 1^#P5i?;*(Saccharomyces)M. i^^n^-fe^'-feV 

tf ^y^i (Saccharomyces cerevisiae) . 1^5/^7 n^ir^.'/^^-^ (Saccharomyces pombe) . 

^Ix.f^ T^/V=¥/K* (Aspergillus) JR. 0!l;Lfc£. T*^/V«¥/K* • ~?f— ( 
Aspergillus niger) ff%abfrlX\/ 

BW (E. coli) . fllfcfif, JM109. DH5 a . HBlOHg&mfbtl. ^te. ftf^lStfSfcl 
hflX\^ Q 

[0036] ttmKm^xuik\^x±.mm^m8&$:mmirz> 0 ^ mt-r ^dnakx^m^ 

fc$£V^fi%£:j&S-C#5 0 fllfctf , tfj^3*0JiS^J$«^L-C, 09*.rf , DMEM. MEM. 
RPMI1640. IMDM^ffli-§^i:^-e^^ 0 ^COm, FBS. (FCS) ^(Difit 

*>S<Dj5W*UV> 0 ig^te. ii^. ^30—40^-^15— 200^Pflf?V\ 

[0037] — ^. in vivo-e* 0 y-<y^K^m^$^^^b-c^. »«jSrftffl-f«^^ 
[0038] SM&«Hgffi*r«#3\ nf?L»#/. IA^fflv^S4l^ 0 HtfUg»4&£LT 

f2. y"^. ty^. -^y^.. y-y^fflV^^i:^-e#^(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 H^fLISRj^MV^^-^. h^^v^^ 
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[0039] mttlt. @ mtir^DNA^ -Y^r j8 #if-|V(£>J;5&fL?f *{£@^r(£jg££*L5#y 
V>(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0040] *fc, s&^b-n^ ^!)x.^-r^^fflv^'^^-et§o %-(=i&m\^w&, B ft 

i«9, i(D^>T=3(D#:^^@^<Dtii^Sr#5wi:dS-e^5(Susiimu, M. et al., Nature 
(1985) 315, 592-594) o 

[0041] &£>fci % *«&<Hfeffl*r54&£\ W^Wr^3S:fflv^i:^-C#5o ^^^^§| 
£\ i W^5tft#Sr=»— K^-5DNASr*«IIS^ffl^^— . m^pMON 530^# 
AU ZLO)^??— ^T^n/^^y»>A-^^Tv / ^^^(Agrobacterium tumefaciens 

A (Nicotiana tabacum) lO^$iir, '^<0^1&rftWOfoW&^^hft^% ( 
Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0042] -n^xmbnt^m^ m^mm^t^m^ mm^ti ^hmmu mw 

b&X%Z> 0 

[0043] ?v^b?77^—tVXn, MX-^T74-T4—?v^b?774—, 
u^rb^y-f^-^^^ifhtl^ (Strategies for Protein Purification and 
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Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ^.tlhWu-^rh^^^— tt» Wi8?v?h 
#UxJ;?HPLC N FPLC^co^^n-x'h^^— &m^^Xft?Z.k&X%% 

-Y^G^^AdS^Jf e>tb5o ^u^^ASrfflV^^^A^U-C, Hyper D, 

POROS, Sepharose F. F. (Pharmacia)^* btlZo 

[0044] . ^(Dmmmx i^mmm. \m m >^mmmmm^\¥m ts&zzt 

[oo45] «§k fc*sv ^ri«gft$tL5^©^tt, fp^p^tt, #wjia«*mtt, 

tift^K mm. mm, dna, RNAm^AmRxfxxnm^m 

[0046] T=*~xhm&btt. &&ite2<Dm&K&itiPi&&ttzbK&). mmftK-ysf 
t&m&bix^ m%.&. mmmm, ±^mm, fritm&, m^mm, wmmmm, 
mm, mm^mmm, w>7kmm, Mf&mmmmm, r^b-^mmmm, 

[0047] ttmte&^xtmtzmz.mfe&iri'r, b<Dx^mw.xhx^\ tfcm<Dwtvx 

tt, fllfctf , t^fr, *inJ^ MHCtftM, SMbifcDiu fci?«3*tf «ii:^-C#«o 
[0048] ^$#tf>0!l£LTkJ\ Mx.it, 3£]foH^^&#:7r^y^ IM'kJtMV^gfl^TS 
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#S#&U Will Cooke BA., King RJB., van der Molen HJ. ed. New 
Comprehesive Biochemistry V0I.I8B "Hormones and their Actions Part II"pp.l-46 
(1988) Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 
13-14., Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 
1067-1070., Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. 
and Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. 
Rev. Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower 
DR. (1999) Biochim. Biophys. Acta, 1422: 207-234., ^^B^-^i^, 7»X^Jfft 

^N^K^v^y— xr^H^-/N^K^v^j(i994) mmtt, mm, B*)m&mf 

[0049] ±^m^fo7TVj—icm~t%M:mw£^fat^x^ tbxn^v^ 
y^a#^XEPo)s^#:, ^hxi^^mMm^^—mmm^iG-csFmm 

thXJ*^^hP^W^^(TPO)^fr, thXte^^^y^^f*:, 
thX«^^Flt-3y^VK^#:, thJin^^ik'hU&MmMm^ (PDGF) ^ 
M*, fchX^^-T^— 7^n^(IFN)-a, j8^#:, thX^r>^^°^^ 
^f*, thX^">^S^/^^(GH)^W#:, thXte^^-fV^— n^f-^(lL) 

-io^#:, Mhxi-i^^^v^mmmm^dGF)-^^^ thxit^v^&sk 
mnmm* (lif) ^m-Vf, thxte^v^mfcwmmmm? (cntf) ^mw-m* 

M^iS* b&X*%Z) (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. Et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 
3435-3439.; hlFN a / & R: Uze, G. et al. (1990) Cell 60, 225-234.^.I^Novick, D. 
et al. (1994) Cell 77, 391-400.) 0 

[0050] ^m^mm^mmt^i^xmmir^mxm, mm^m^mthm^ 
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3 0 mmm^tcmmj&mm^?>/<?wfr^±Km.th%mi%temmbm 
farntm, mzmmm&mtmxtiZo is&momfLxn^ m%.&, CA19-9, 

CA15-3, ^VT/USSEA-KSLXy^^mf^t^X^o 
[0051] MHC^Uai, MHC class I^JK^MHC class lffl£MiZjz%U£tl^ MHC class l£i 
ISUCf*, HLA-A ,-B -C -E ,-F -G -H^^-^tV, MHC class lltfimfcfe, 
HLA-DR.-DQ.-DP^-g-^tb^o 

CDl,CD2,CD3,CD4,CD5,CD6,CD7,CD8,CD10,CDlla,CDllb,CDllc,CD13,CD14 
,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29,CD30,CD32,CD3 
3,CD34,CD35,CD38,CD40,CD41a,CD41b,CD42a ) CD42b ) CD43 ) CD44,CD45,CD45 
RO,CD48,CD49a,CD49b,CD49c,CD49d ) CD49e,CD49f,CD51,CD54,CD55,CD56,C 
D57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71 ) CD73 ) CD95 ) CD102,C 
D106,CD122,CD126,CDwl30^if^^tt§ o 

[0052] m&cDmk&mmirzmzmv^tfiMmMt^xi^ mmRxf/xftumtemk 
tmfe^ifex'&zmtizmirz>^b&x^z> e m%.t£. mms^Mcen free assay )<Dm 

m, fflUfc?R (cell-based assay)<£>*g|g, M^C^tJI, £#3B<D*g*St«rfflV^£.£tfS 
[0053] &lWJ&3i$©*g££LTtt, BM*SJ£ J * > *1"'^@, DNA, KNA<D&ffyRXf/Xte 
fe#SJ^, JlSfokSJS, Jtt*3tfSJS. ^IC»KJ^^fflv^^^£o * 

>^^<D]»mt. m>mt. zimK ^mt. mmm^, dna, rna<d 
itti, now, #sMv^^^^-e^ 0 ^>ix.«v^/HHM^T^^#fei-?. 

[0054] »iia3R©jBSfcLTtt, jwjia©^^©^. m«\ m*kyow<DA&j%LX$/x 
mRNAW&m^^tmxtZo ^m<Dmttvx^ $*mm&Rxfi/xte&i&<D& 
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^nhmm^mt^mrxcDmmxmmir^b^x^o m^mtt^xit 

mmMj&m&, mm^mw^mitm^m^^^b^x^o mmmm^tx, 
xu, mummm®.. mmm^mmzo &tt. mmnmm^mittx.xn.m^ 

[0055] mmm^mmti^xi^ mmir^mm^^tcmmmt^mmmtir^t^x 

[0056] -nb<D&mmmzmm-r%jTmbvx^ mmmi^<, m.yt, myt, m 

[0057] KiR^^h/vJi— M^fflV N^tL§^M-^7V-hy-^ N ^ 

mi&m^^x®m-r&z-b&x^z> 0 MMmm^ mw^nm-K^x^^^ 
mmz7^v^—¥xm\'Mirz>z.b&x%z> 0 

[0058] «H3m^5l^ T^^h^(^iiJ^{i^||^^^(D^^J;«9=fT5r<i:^R]- 
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[0059] T^^hi^^mm^i-mmhmmm^^(D^m\^xm¥mi-^t^m 

$lxJi, G-CSFgWffc. mpk neu, GM-CSF^^#:, EPO^^f*. c-kit, FLT-3^£r 

mfz>z.t&x^z> 0 &&#&&m£itz>mBfckux^ m«\ BaF3, nfs6o, 

FDCP-1, FDCP-2, CTLL-2, DA-L KT-3#^(f 5^t^^5 0 

[0060] j^t, mmMizm^x*mw&&\zM t fcmz.&wirz> 0 

[0061] [HJfe^Jl] ^thMpl^L#:(D{tM 
1.1 Mpm^BaF3imfi&ffl;<Dffi±L 

ffiiL&fTofHo ^^tlhMpl cDNA (Palaciosfe, Cell 1985;41:727-734) 
(GenBank#NM_005373)^PCR{;iJ;9*iifrSU pCHOI(Hirata£^ FEBS Letter 1994; 
356:244-248)(DDHFR&'(g^^?Slfltffr£'6&*U HEF-VH-g y l(Sato£>, Mol 
Immunol. 1994 ; 31 : 371-381)(DNeomycinBttitfe^^^,§|5^SrJf Abfc^^,^<^^ 
— pCOS2l^n— P COS2-hMplM£#NgUfco #^-f1f/V"frMB 
J^J&^tttfiUfcTotal RNA^SMART RACE cDNA Amplification Kit (Clontech|±$H 
)3rfflwr, ^^^if/VMpl cDNA(IE^IJ#-^: 1, itSga^Jl-iotn-K^^^ 
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cDNA^pCOS2 [CjfAL, pCOS2-monkeyMplfull^rfl|^bfCo 
[0062] f^KLfc#^<^— (20^ g)^PBSfC!^^LfcBaF3|fflJ3^(lxl0 7 cells/mL) fcjU^U 
Gene Pulser ^s.^Y\ZMtL^ Gene Pulser II (Bio-Rad^±M)^ffiV^T0.33kV, 950 n 

BaF3#Hfl&£lng/mL P-f 3rV3 (£If, mIL-3, Peprotech*fc*g£) x 500 ^ 

g/mL Geneticin(Invitrogenf±M\ 10% FBS(Invitrogenl : ±M)^ti > RPMI1640®ifi ( 
Invitrogen*±M) \zM%.XW&t\^^ thMpl^^.BaF3^UJ!S^ (JJJIT, BaF3-human Mpl) 
*5J:W/VMpl^Ji,BaF3^JJM(J^T^ BaF3-monkey Mpl) AELfc„ 
Ing/mL rhTPO(R&D|±MX 10% FBS£^t?RPMI1640i§ifi£Jl^-ti##, li^Fbfc 0 

[0063] 1.2 Mpl^^CHO&HJ§&t*<DWVz: 

Flow Cytometry^ V^c^Stt!MfflO*0«^#^fc^^. ^Mplitfc^ 
£3&^i*5CHO^J&^<D#i££fTo;fc 0 ttCit)^ pCXN2(Niwa^>, Gene 1991; 108 
: 193-199)(DHindIIlf|3{iL(-pCHOI(DDHFRit^^mMiL^#AbT, 38^^* 
— pCXND3^MLfc 0 pCOS2-hMplfulk pCOS2-monkeyMplfiill^Mt-LT, 
His-tagia^lJ^-a-tpPrimer^ffi V vCPCRlil «fc9if ^Ufcg-Mpl5ete^&pCXND3 tC^n 
— — V^U pCXND3-hMpl-His*3 «tt/pCXND3-monkey Mpl-His^rfi^Lfco 

[0064] f^J4Lfc#^<^— (25 g )^PBS^!^^LfcCHO-DG44*0J!^(lxlO 7 cells/mL) 

Gene Pulserdr^^M^n;?., Gene Pulser II (Bio-Rad|fc®DSrfflV>T1.5kV, 
25 ^ FD(D^*-e/^^^px.f Co ^w^hn/K— iv— V'a^MlS^J^iitfcT'^AL 
fcCHO&HJift^500 ju g/mL Geneticin, lxHT (InvitrogentfciSDSr^tf CHO-S-SFMII 
i^ffi(Invitrogen^±^)}^Px.TM^L, fchMpl^^CHO*HJ}Stfc(£*~r\ CHO-human 
Mpl)*5j;U?iJ-/VMpl^?l,CHO^J}Stt(J^T^ CHO-monkey Mpl) £#3£Lfc 0 

[0065] 1.3 T^§^thMpl^V^W<£>f9§^ 

^h^XT(0 So icmm^t'o thMpl(Dmf&^mi& (Gln26^ibTrp491) cOT^i-FLAG 
P^&tfMlsfcMfc^&ftMV. pBACSurf-l Transfer Plasmid (NovagenttM) <^ 
Pstl-Smalg|3{i^}f AU pBACSurfl-hMpl-FLAG^f^®Lfc 0 $cV^T, Bac-N-Blue 
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Transfection Kit (Invitrogen) ^fflV ^T, 4 » g<DpBACSurfl-hMpl-FLAG3rSf9$9Jtf3f;i 

[0066] #^/c«_h?f Srffl V vf, ^T©K CT^fchMpl*>v^ft^KU^ 
^_ht#^Q Sepharose Fast Flow (Amersham BiosciencesfeBDt^ii^-frfc^^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)£rJBVvtS£ 
ffiUt 0 ^t±i?S^FLAG M2 -Agarose (SIGMA-ALDRICH%tM)M*£^fciH-, 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)MV^T^|±}Lfc 0 j^tiJli, iff*> 
fclM Tris-Cl (pH8.0)(Cj;»9CF^PU PD-10 column (Amersham Biosciences|±M)^ 
fflV>T, PBS(-), 0.01% (v/v) Tween20^mm^fo7t 0 ^Lfc^MMpl^X^ 
ff^shMpFFLAG^t^o 

[0067] 1.4 thMpl-IgG FcSi^^^^K^l^M 

thMpl-IgG Fcgi!^^^^®itf5^^Bennett^)CD^^(Bennettt), J.Biol.Chem. 
1991;266:23060-23067)W£oT^MUi 0 fchMpl<7)^fl&^fji^(Gln26;^fbTrp491) 
K-r§^SB^IJ^tMgG-y l(DFc^(Asp216J:«9(DT»f£®^) K1~ 
5:SftasBB#U3S>|$U Sf£g|5^Fusion Lmker^LTBstEIIIE^J (T^/^VaFThr) 
tt^PLfco ^^WSE^Jte. tMgG Br^fg«(Z)i/^/V-<^Kl9T5/^^ 
JBUt„ #^tLfcthMpl-IgG Fc^^>VN^ff}tfc^-£rpCXND3^P~ 

pCXND3-hMpl-Fc£rflNgUfco 

[0068] ftWtLtz.&^l??— (25 /z g)^PBSM^LfcCHO-DG44$M&(lxl0 7 cells/mL) 
2gr^U Gene Pulser ^^yMw&PX^ Gene Pulser II (Bio-Rad|±S)^fflV^-C 
1.5kV, 25/zFD(D^*-e^^^^PxLfc 0 rcv^bn/tf— V— i •/a^JS^J^it^- 
2gAUtCHO&BJ!&^500 g/mL Geneticin, lxHT^tfCHO-S-SFMIIfglft^P^ 
shMPL-Fc^mCHO|0JJ» (CHO-hMpFFc) Vz:Lfc 0 

[0069] #fe^fcJ:##_h?f ^ffl V v-C, i^TCD^o fcfcp-Mpl-IgG Fci«^^^ffSr*l3KL 
fc Q J##_h?f£rQ Sepharose Fast Flow (Amersham Biosciences|±M)^®^$*fc^ 
^ N 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)£rffll 
tBbfCo ^tiiM^rHiTrap proteinG HP# 7^ (Amersham Biosciences^®) f3lMf$ 
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•&ft&\^ 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV^ 
Xmih^fCo ^m^^ Ht^fclM Tris-Cl (pH8.0)(c:J;«3 fpfilU PD-10 column 
(Amersham Biosciences|±M)^fflV^T, PBS(-), 0.01% (v/v) Tween20f£|gtfe£rfTo 

[0070] 1.5 shMpl-FLAG*3j;OTaF3-huinan Mpl(D^^ N x^/yK— ^£>3ggt 

MRL/MpJUmmCrj-lpr/lpr-^^^ (gf^ MRL/lpr^^^, 0 if.^— /K* • y^— «£ 
MA^fflWT, 8M^«9^^^bfc 0 #J0:fe^i31OO/z g/2B(DshMPL-FLAG 
l-7n^yh^7^a^yh (H37 Ra, ^h^-f^y^y^iM) &Mx., ^r;v 
^3yftUd©^TtS^Uc 0 Wi^m^On g/2E(DshMPL-FLAG^^n-r^ 

^Ti-S-^-b^gt6[U^^^To^r>^3|25i^U, 50^ g/|2E(DshMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCCX^OmX) t^^Bmm^m^, Polyethylene 
Glycol 1500 (Roche Diagnostics^^) ^M^fthU^^MZ-^mm^^ft 
ofc 0 §g 0 i<9HATJ§ife^ffl V ^Til^^f V \ ^g-^Ji^^^ V ^TshMpl-FLAG^Ti. 
fihMpl-Fc^H^^Lf'^^y^V— h^ffl V ^^ELISA^o itFBaF3-hMpl^rffi V 

&c^J;<^ ^thMpl^L#:^0^i-5^N^^yK— ^VB22B, VB16, VB140, VB45B&- 

[0071] — jjX\ BaF3-human Mpl^Balb/C-e^( 0 /K*-y/^— <£«9|^A) ^1x10 

7 m£lMF^ib5^<^^^ 

^^^^^n-^^J^PSUl^JiizRir^l^^^J^gife^^ofCo m 0 £<9HATi^ 
Jfi^ffl V ^Xmm&ft V \ J##_h?f?rffl V >TBaF3-hMpl^ffl V ^cMif 

^L#:^^i-§^^^yK— ^TA136^#L/c 0 
[0072] 1.6 ^thMpl#L{£<Dfi?#f 
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fcVmmZ. J r*r%i^V* IgG (gamma) (ZYMED|±M)iT/^y^^^T^-if-^ 
^^r^ IgG (gammaXZYMEDli^^V^c^^IgGi^^'K^^^ELISA^TV^. 
T4y$4^<D^\^m i ViW-%:^>5 r --\ i lZlsX, GraphPad Prism (GraphPad 
Software, USA)^fflV>Tl£»||£ffr$U fet^S^^^f o/c 0 

[0073] m*<DT4y?4-?n, T^y^^mm^^m^m^^t'^mm^EusA 

iCX$i:fel,tlo hMpl-Fc^l n g/mL^^i5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )X%>ffi.Vtct>(D&KJmz., 4t\ZX— BfcKJ^U 3—7^ 

3 

^U/c 0 Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 

2 

0.05%(v/v) Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)^T^n^^f ^ll^fofe 

3 

/N^yK— ^©i§#_h?*^Px., ^?a-ei0#r^^mb^ o Rinse buffer 
(0.05%(v/v) Tween20, PBS^T^fe^L-fc^ Alkaline phosphatasefJIs^L-fcT^fy^'l' 

SIGMA104(SIGMA-ALDRICH|±M)^rlmg/mL^^§J;5^Substrate Buffer (50mM 
NaHCO (pH9.8), lOmM MgCl )^#^Wc:t>(7)^fflV\ 405nm(D^3feS^Benchmark 

3 2 

Plus (Bio-Rad|±M) KX$mi^fCo 
[0074] shMpl-FLAG^oit^hMPL-Fc^^fi-^^^^tt^, ELISA^£(9ffMffiUfc 0 WW^ 
/cshMpl-FLAG*5j;t^hMPL-Fc§rl n g/mU^&^J;?^— TV^U Diluent 
buffer ^Wn^^^Mffl^fTofCo ✓M'^yK— ^(Dj##±?S^PX.^ ^/ClSt 
r H 1^®bfc#, Alkaline Phosphatase^ff5bfc^r>^IgG^#:(Zymedt±M) &h\\7L, 
_hfE^^IH#^^^fofc 0 ^a-eH#r H 1^$i^f^^405nm(D^^^S'J 
GraphPad Prism^ffll^TEC fg^tijUc: 0 

50 

[0075] CHO-human Mpl£fcJ3CHO-monkey Mpl£[Hli|XU lxl0 6 cells/mU£&5J;5^ 
FACS Buffer (1% FBS/ PBS)^?8^L-fc 0 100^ L/well£&§J;5 ^Multiscreen 
(Millipore*±§£K-^&U TM^mm^.Xmm±.m^^fc 0 5/z g/mU^£J;5^ 
#|Rb^a-h?*^P^., 7K_h^T30^r H 1^^-*fc o «^FACS buffer^TldJ 
?5fc#U FITC^m^L-7^IgG^:#:(Beckman Coulter|±M) £MlU 7R_h^-C30^ 
r^SJS$-fr7t 0 SJ<£^ 500rpm-ei^-^M>^b, ±.m FACS Buffer 400 nUZ. 
EPICS ELITE ESP (Beckman Coulter)^ V ^T7n—^Mhy—^Tofc 0 
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ff]^t5c$L3fe (forward scatter) RXMM^WC^ft (side scatter) (Dt^h^7 A fcT£j!W 

[0076] #L#:©T=*~;*H£i4tt\ TPO^^^li^i^^-rBaFS-human Mpl^fcte 

BaF3-monkey Mpl^ffiV>TfFttbfc 0 ^g-lffl^^^X^^xlO^ells/niLir^i^^ 
10% Fetal Bovine Serum anvitrogen4±M)^tPRPMI1640(lnvitrogen^±M)t-^^b 
, 60 ,u L/well-e96well plate ^#&Ubo rhTPO {R&D^M)ioX.X3^^W— ^J## 
±»©*SSr^«9, #well^40/z Unix., 37°C. 5%CO #H*FTT\ 24R#^J:«b/c 0 

2 

10 a* L/weireCell Count Reagent SF (^-^7^^^I±S)^PX., 2R#[igi#^^ 
450 nm(D^3fe-S(>ff^655nm)^Benchmark Plus^TPJSU GraphPad Prism^V^ 
TEC t^ltHLfc, 

50 

[0077] £l±lC^k~tMtfr^£.<9. thMpliC^^*r ; 5fe ! Lf*VB22B, VB16, VB140, 

VB45B,TA136^^#b/c 0 
[0078] 1.7 fetthMpl^Cf^cDltM 

_htf£HiTrap proteinG HPjjyJ* (Amersham Biosciences|±M) t-^^f £-frfd£^ 
0.1 M Glycine-HCl (pH 2.7)^fflV vT?§ffiUh 0 Mlti&s WblClM Tris-Cl (pH9.0) 
KXW^K^UV, PBST— MtSW^TV^, g^^To^Co 

[0079] mmm2] ^hupi-^m^^m 

2.1 ^LthMpl^L#:Br^^^(D^in— z^/sf 

^bMpm^M^ir^^V^— ^<£*9jftWUc:Total RNA^fflV^T, RT-PCR 
?ii^J;o-Ciii|iSL^:o Total RNAte. RNeasy Plant Mini Kits (QIAGEN|±M) ^rffl V 

ixio 7 ^a^(D/N^yK-^J;f9ttmbfc 0 

[0080] 1 n g(DTotal RNA^HgfflLT, SMART RACE cDNA Amplification Kit ( 

CLONTECH|±BD vC, ^^IgG2b^^l^IB^J^^M6^^^y^^^ 

^-^KMHC-i g G2b (K?iJ#-8- : 3) titcte^Vx k m^mMmmm l-M^ft 
-^^y^^^^-Kkappa(ga^J#-^-:4) Srffll vC\ 

fc 0 mm^Rj&n&'c-emmzoftmBij&tttco 
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5 ix LCD 10 X Advantage 2 PCR Buffer. 
5 ix LOO 10 X Universal Primer A Mix. 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix LCD Advantage 2 Polymerase Mix 

10pmoKD^^^-y=?^^l/^-^KMHC-IgG2b^{*kappa 

94°c/5#p^. 7o o c/io#r^, i2X,n^(D^-^;v^mmM, 

94°C/5#Fb1, 68°C/10#^, 12°C/Zftm(D^?;V%:2mmM. 

mk K&jfcm^&72°cx7ttm\\mvti 0 

[0081] PCRjg^fctQIAquick Gel Extraction Kit (QIAGEN|±M) ^ffl V TiSn—^;V 
frhWWk\^fcM, pGEM-T Easy-<^— (Promega^tM) ^Jf\jZ. 0 
ABI 3700 DNA Analyzer (Perkin Elmer*±M)£fflV ^T^XIE^J^SL/Co 
^LfcVB22B H^bT^^(^T, VB22B-VH)<DikSia^IB»^-:5^ f£ 

ijS^(J^T, VB22B-VL)(D^IE?IJ^IS?lJ#^-:7^, f^^IS^J^ioT^— K£ 
tV§^^N^©(Z)T5y^IS^J^ia^J#-^:8^^i- 0 VB22B, VB16, VB140, 
VB45B, TA136(DT5/^@a^JSrEll^^i-o 
[0082] 2.2 fetthMplffiffcDiabodylSgl^^— <£>fN& 

5T^/m^h^])^-~ @a?lJ£ffll^:/'::VB22B— ;£#lFv (^T^ VB22B Diabody)^ 
Ki-3»fc^-te, VB22B-VH^— K-r^»{s^(D3'^S*Dit>VB22B-VL^ 
-Ki-^itfe^-(D5'^^(Gly Ser) frh)£&J>*-&=i-}?ir%i&mm&tt1}\\ 

4 1 

fc 0 
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[0083] VB22B-VH<Z> 70 • 1 15HF (@B^iJ#-^ : 9) EcoRlMi^L^ir^ £5 
CTfrU VB22B-VH(D^^7 P 7-f-^— 33- 115HR(ie^lJ#-^-: 10) te, VB22B-VH 
©C*S^3^ K-r^DNAiZl/N^y^VXL, ^o(Gly Ser) ^«5y^#— 

4 1 

Ki-§^Sga?U^^I^l-VB22B-VL(DN*S^^Ki-§DNAt^N-r^y^VX-r§ 
i&mm&il~t-%£y KWLtfrVfco VB22B-VLC0m^94^— 33 • 1 15LF (IS?IJ# 

11) te, VB22B-VL(DN^^=3-Ki-§^IB^J^^I^^ (Gly Ser) ^J^y 

4 1 

V^-^=t-Ki-?.^BB^J, VB22B-VH(DC^^=i-Ki-^^ga^J^i-5J; 
5^f+bfc 0 VB22B-VL(Z)^^7°7-r^— 33- 115LR(IB^IJ#^-: 12) te, 
VB22B-VL(DCt^S^— Ki~SDNA^^^^y^VXb, j^oFLAG^ 
(AspTyrLysAspAsp AspAspLys/IE?IJ#^-: 13)^— Ki^^^E^^U 
Notlf M£^r-T3 £5 fcRtfUfco 
[0084] f|— PCmc^V ^T, VB22B-VH*5j;tFy^— mF\bVB22B-VL&£TfV>Jj— SB 

PCRKJ£2»(50 UcDMc^C^-To 
5/zL(D10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^-^y r-CODNA^°y^7— ifTaKaRa Ex Taq 

10ng(DVB22B-VH^fcf^VB22B-VLit^^^^tppGEM-T Easy^^— , 
10pmol(D^^^-y=f^W^-^K70-115HF x 33- 115HR^fc«33- 115LF, 33- 
115LR 

94°c/i5#r H i, i2°c/2ftm<D^?;v%mEm. 

94°C/ 1 5# 5d , 70°C/25> ffl \H\Etm. , 
94°C/15#^, 68 0 C/2ftm<D-i)-4?/U&28®£im 

mt izfci&msfo&72X;-?5frmj)nMi'tc 0 

[0085] !t)4OObp<DPCR0^^QIAquick Gel Extraction Kit (QIAGENf±M) ^ffi V ^ TJf 
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PCR^JS^(50 ix L)(Dmm^m^ir 0 
5 ix LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^h<DDNAtf?y^— IfTaKaRa Ex Taq 

1 ix L<DWi— PCRjg^ (211), 

10pmolCO-a-^^-y^^l/^-^K70 • 1 15HF, 33 • 1 15LR 

mk K^mm^72°cx5^mMm^tL 0 

[0086] ^tl800bpOPCR^#I^QIAquick Gel Extraction Kit (QIAGEN^tM) £rfflV vC\ TJf 

n-^>^«ucf, HiijPs^*EcoRi mmm±m) &£x*mmmmNoti m 

m^±M)XmitVfcm^ QIAquick PCR Purification Kit (QIAGEN^M) £rffl V 
*t$£U pCXND3^n— pCXND3-VB22B db^Mbfc Q 
[0087] 2.3 fehMpl^{£sc(Fv)2^:^<^— <Df^M 

VB22BS5fe(D2o(Z)H^W^^J:U ? 2o(Z)L®^^^tpafe^#: 
[sc(Fv)2]^?ai-?)77^5K^#B'r^/ci6^. ffra!^)pCXND3-VB22B db^fl^ 
TJ^T^J;5^PCRm^J;«9^bfc 0 sc(Fv)2*fc^-<D#|||i®@^olNT, M2K^ 

[0088] fc£C#)^ VB22B-VH^3— K-t"§it{s^-(D3'^S*5it) ? VB22B-VL^=i— Ki - ^ 
itfs^-(D5'^^15T$y^^^y^-(Gly Ser) ^-Ki-§^ffi^J^r# 

4 3 

Lfc 0 ^(D#£^ii§|i^;JoV^-C, ZnM<&7°7^— ^fffc^l^f-fLfCo VB22B-VHCO 
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Wi^fy^^f T' — VB22B-fpvu (zf^^f ~^ — A, BB^iJ#-^:14) te, 5'*fcEcoRI§M5A&- 
WU VB22B db(DGln22*5j;tFLeu23^PvuII§|5{i^^^i-5J;5^1SffL/t 0 
VB22B-VH(Z)^^7°7-l'^^-sc-rL15 tf^^—B, ffi^J#^h 15) ^ VB22B-VH 
©C^fBSr=»— Ki-SDNA^^W^fXU ;5>o(Gly Ser) d^^Sy^— S:=J— 

4 3 

Ki-^SIB^J^bTJ ? ^VB22B-VLON^^Sr=3— Ki-^DNA^^^^y^-fXi-^ 
^ia^J^T1-£J;5raf+U^ 0 VB22B-VL(DBif^-^^-7— sc-fL15 (^9^— 
C, @a?IJ#-^-: 16) Fi, VB22B-VL©Nt^SSt3— K*t-«ifiSE^|3&fet5^(Gly Ser) 

4 3 

d^fifeSy^— Ki-^^ga^J, VB22B-VH(DC^^=t— }f1-Z>&&£ffl 

[0089] ^— PCRICJSVv-C. VB22B-VH*DiU?y^— @a?lJ^VB22B-VL^oj;l^y^— ia 

PCREJ£3§i£(50 L)©M^^l^to 
5 ju LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-— 5/h<DDNAsf?y^9— ifTaKaRa Ex Taq 

(£*_b©jife$mv ^tb^^tgitttM) , 

10ng£)pCXND3-VB22B db, 

10pmol<D^j^^-y^^l/^-^-KVB22B-fpvu, sc-rL15^fcJisc-fL15, 
33-115LR(^7^— D) 

94°C<D«?aS^-C30#^, 
94°C/15#Rg, 72°C/2^^^i^-f^/^5[HlSm 
94°C/15#K, KfC/2^<D^-y(^/V^mBM. 
94°C/ 1 5#Rg , 68°C/2^f^ <£>1M ^/V&28 M 

[0090] ^4OObp<DPCR04fc£rQIAquick Gel Extraction Kit (QIAGEN*±M) £rffl V v"C\ T^f 
n— *y/l^>M**iUi:SU ^g-PCRM^^— f B£rffl V ^WTO £5 fc&nPCR&fr 
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5juLOD10XPCR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^-^yh<DDNA^V^9—' ^TaKaRa Ex Taq 

1 L<Z>Jf|-PCR^ (211, 

10pmol(D^j^^-y^^W^-^-K70 • 1 15HF. 33 • 1 15LR 
94°C/15#^, 72 0 C/2ftf$(D-y-4?^$:5\H}£Cm. 

9A°c/m^^°c/2^w\(D^^;v^2mms. 

[0091] ,|t)800bpCOPCR^^^QIAquick Gel Extraction Kit (QIAGENf±®D ^ V v£\ TiS 

n^^>d^iSLfci, ifjijps^^EcoRi mmm±m ^xmmsm^^i m 

W^±M)X^mti.fc^i\C, QIAquick PCR Purification Kit(QIAGEN*±$!i) ^fflV^T 
ffiBU pBacPAK9(CLONTECHt±§£H^n— — pBacPAK9-scVB22B£rf^ 

[0092] JJctC P BacPAK9-scVB22B(DPvuIlM*^#Ai-5W L >t^Mbfc 0 i^^N* 
S^^(tfcVB22B-VH^VB22B-VL^(Gly Ser) frh&ZV^Jj — Xm^fcT^ym 

4 3 

^-Ki-§it^^-^$^^VB22B-VH(DN^^=t-Ki-§itfs^-^(Gly Ser) frb 

4 3 

zmx-xfoZo 2mm<Dy p y4^-^mtc\z.m$Yu pcrs^^t, ropgf^sr^ 

Ut 0 S W»lf>tOtti^ 0 7-r^-Fv2-f E, E^|##:17)tt. 5'3zffiK 

Pvullgm&ilU VB22B-VH(D5'^»IJ(DlE?IJ^#oJ;5i^ffb^ 0 g W$T>t<^ 
OUT??^'- Fv2-r(-?9^— F, @a^J#^: 18) VB22B-VL(DC^^=3— K 
i-^DNA^^N^y^Xb, ^o(Gly Ser) ^J$5y^#— £=3— Ki-MK@E^J 

4 3 

^^t^lCVB22B-VHC0N7f?S^=f— Ki-^DNA^^N^y^VXi-^^SIE^J, 
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PCR^to^Co 

5 ii LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^-^h<DDNAtf?y^— ifTaKaRa Ex Taq 

10 li gCOpBacPAK9-scVB22B, 
10pmol(D^J^^-y^^l/^-^KFv2-f N Fv2-r 

mk K^mm^72°cx5^mMm^tL 0 

[0093] ^800bp<DPCRlg4^QIAquick Gel Extraction Kit (QIAGEN^tM) £rfflV v{\ TJf 
o— ^^/Vfi^ilUcf, pGEM-T Easy-^^^— (Promega|±$^) — 
fc„ ilE»!lt, $!lRB^PvuII(^5ttt^)T^mkb^^, Bl&BrtfSr 
HUDtUfcu, pBacPAK9-scVB22B^$lJPW*PvuIl(^it|±®)-e^^b^m^, HI 
jRUh»r,tf-£5iS£U P BacPAK9-VB22B sc(Fv)2^r{^Lfc 0 fl^Ut-^*— 

PS^^EcoRi (SSW jfcittfaiSBMfNoti (SB3g^t3BD -C?mbUh«K:, 
QIAquick Gel Extraction Kit(QIAGEN^hM) £JBVvt\ *t)1800bp(Dif>t^T^fn— 
^^^tflL, fggl^^— pCXND3^n— pCXND3-VB22B 
sc(Fv)2Sr^b^ 0 

[0094] 2.4 mmmm^m^^^hMpi—^m^iW^mm 

cho-dg44«£ji v ^'-^mm*<D^femmmmm<D{¥mfeik(D £5 klt 

?Tofc 0 Gene Pulserll (BioRad^fc^) SrfflVyfcaiiv^paKiv— ^al'Sfcfcl.WaHS^ 
^Abfc 0 5&m^<^— (25 ii g) £PBS«^bfcCHO-DG447» (1 X 10 7 ;»/mL 
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)<D0.75mL£^^Lfct><D£^J^10#P^^U ^^yM^#Uc^l.5kV, 25 

—i/al<'%kM&tlt?l%®%&&, 500 ix g/mL Geneticin (InvitrogenffiK) Sr^tf 
CHO-S-SFMII^Jfi(Invitrogentt^) (^Px.T5S^L, 3&^CHO*M#c£;|g-3£Lfc 0 
VB22B sc(Fv)2«, i(D^^-e^^^0JIS«*5i W(D^#_h?f ^MMU^ 

[0095] cos7^ais^ffl v ^— ^mmt-(D-M¥mmr^(D i-vm^t^ m^?? 

— (10 ix g) £PBS^^L/cCOS7tM (1 X 10 7 7fM/mL) (DQJbmL^m^tz.h(D^: 
7K±-ei0^^^PU ^^yM-^Lfc#^1.5kV N 25 ^ FDCDWm^T^/l^^ 

10% FBS^tfDMEMi$:l&(lnvitrogenf±M) fc^*^ — tfci#*UhfH^ PBS-Cgfe^ 
^CHO-S-SFMItttife^n^-C#tJ3 0 Pfl]i#*L-fc 0 VB22B Diabodyte, Z.<D^mX 

[0096] 2.5 i£#_Lff cp^fetthMpl— ^^ifrO^ft 

BIAcore2000(Biacorei±M) ^Sensor Chip CM5 (Biacore|±M) SrfeS'hU 
ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICHttSO^f^L/Co WM 
5mL/secXmm&(D^->Zf/^m^ 50mMi^^/VT^«LT^^Lfc#L#:&r 

V^ffr&Lf^fiSi^ffl^T, ^S^t±]b7t 0 Diabody{3lOV N X(D$p2flnM3\ 
dbl2E10(#H2001-27734#M)^fflU sc(Fv)2^ol^T<D^ B B nte^Citfc^- 
*it^ol2E10 sc(Fv)2^fflL/c 0 
[0097] 2.6 fetMpl Diabody*5j;t^— 

VB22B Diabody3£^COS7£Bflft&3lM2CHO^flft(Di0#_h?t^ 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-e^F^bbfcAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH|±M)#^-M^;f £-ti\ 100 mM Glycine-HCl(pH 3.5)^:i§ 
m^-fr/Co W-tiMft^ lH^IM Tris-HCl (pH8.0)-C^^P^TV \ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience*±$!0#7^&rffl V ^X^f/^^M^^^b^y^-f 
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-^tTofco >f ;V%^?xi~?W : y-7 j—(Ds<y-7T—\5^ PBS, 0.01% Tween20^^ffl 
[0098] VB22B sc(Fv)2^^iCOS7|fflJ3^fe§V^{^CHO*fflJ^(D^#-b?S^^ DiabodyftM^I^I 

20mM U^^H ; if^(pH6.8)-e 5 F^t:bfcMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Rad*±§!0#^^Jl\ 250mM y^M«(pH6.8)^J£Pglft^t±jL 
/Co ^m@i^«. m^mm^m^^XmmWi. HiLoad 26/60 Superdex200pg#7^ 
£fflV^, f/VZMpn^rytf^j— £rfTV\ ^^-m^7^70kD— 40kD(3l^^-r^[ij 
5>^5>^bfc 0 '(Dpf^^ 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
■C^^kbfcAnti-Flag M2 Affinity Gel#^-M£^f 100 mM Glycine-HCl(pH 
3.5)-C|§ffi£-£:/c 0 ^tlilBf5>f*. ff^lM Tris-HCl (pHS.O-Ccp^P^TV \ HiLoad 
26/60 Superdex200pg^77^^fflV>-C^VV^>ii^n-^h^^— ^frof: 0 ^f/V^>M 
fn^ysfyy^—Ol/^yyT—U, 20mMg^ (pH6.0), 150 mM NaCl, 0.01% Tween 
80^MLfc o 

^^M^^^l^T, Diabody^J;U*sc(Fv)2<D|iigte\ SDS-PAGE^oiU?^: 
Flag^^(SIGMA-ALDLICH|±)^ffl I ^Western Blotting^! I ^Tff ofc 0 -^rtv^ 
^ ^EtLfcf — ^H#£Laemli<^fe^TCT«MiMU ^yyT^h:/ 
/V— -e^febfcM*. Diabodyl:1i, JI;W±(Z>^:i:^29kDa^ £fcsc(Fv)2^;1i 

, ^^^it-h^^*^55kDa^, ^tt-^ru^— <D^>^mm^ntio 

[0099] 2.7 ^LthMpl^^:^^t#:(DTPO#T^— ^h^t^cDf^ 

TPO^#ttit^t^i-BaF3-human Mpl^fflV ^TTPOfflT^^hffitt^fPffibfc 
o ^§-^^1% Fetal Bovine Serum(Invitrogenf±§!0 ; ^'a'tPRPMI1640 (InvitrogenffigD 
-e2[H^#-Lfc#, 4xl0 5 cells/mL^^J;5^10% Fetal Bovine Serum^tf 
RPMI1640^^I?SU 60 n L/wellt?96well plate^^^bfc 0 rhTPO (R&Df±M\ 

cosimm-tm^tLumm^ms.^m'o, ^weii^4o^ l^p^., 37°c, 5%co 

2 

T"t?\ 24H#^j$^Lfc 0 10 /z L/well-eWST-8^:^(Cell Count Reagent SF „ 
T^ttW&Mx., M ^Benchmark Plus £rffll^-C450 nm<D®3feM>M655nm) 
2mmmmm^ M450 nm<D«M^655nm)»J^Uc 0 WST-8t£ 
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mm^TPOmT^^h^\±^WM^fc 0 Wt, GraphPad FWsmSrfflV^EC {g^lP 

50 

[0100] ff$JbfcVB22B Diabody4oJ;WB22B sc(Fv)2^fflV^T, BaF3-human Mpl, 

BaF3-monkey Mpl-e<DTPO#T^^h^tt^rffPttbfc|§^:^El3 N 04^-^0 ^ 
fc, COS7-eVB16, VB140, VB45B, TA136(D— (Diabody, sc(Fv)2)^B?i. 
i#*_ht# £ffl^-CBaF3-human Mpl^<DTPOilT:^^h?£tt£i¥tf Lfc*^ 

50 

[0101] [^l] 





BaF-human Mpl 


BaF-monkey Mpl 


Diabody 


sc(Fv)2 


Diabody 


sc(Fv)2 


VB22B 


61 


27 


1668 


26 


VB16 


190 


95 




VB140 


89 


38 


VB45B 


76 


30 


TA136 


3076 


54 



#iaft:^fflV VcBaF3-human Mpl, BaF3-monkey Mpl<7>T=f~^b^t£ (EC fB:pM 

50 

) 

[0102] ^cDf£JlU;i9, Diabodyi«9sc(Fv)2«it^ 1 bo— ^i^ftW;^ T^^h?Stt^ 

z>$K m.mffi&mn%<Dmm^fimhMwmmx«&%t^^btiz> (wo 

02/33072*5j:mVO 02/33073#^) o Wi^tzMW-fDUWrV^^Y— ~f(D^\ 

i-§^#X.btb^ 0 L/^U (D;ft£^5~l2merH&l^tm, non-covalent^ 

Diabody ^^3^ ^^<i-§(12meri^Ji)-e{*Diabody^^$tV'r 
^scFv— if£^J&i~5^£/^#^£;H<-Cl ^5 (Hudson J Immunol. Methods 
1999;231:177-189) 0 iot, ftV>y^7— ^fflbTt>2#<D^Jl(^M£^$c 



WO 2005/056798 



33 



PCT/JP2004/018493 



non-covalent^DiabodyJ;«9^y^— -C3!$^L , rv^sc(Fv)2<D^'dS^j£14(s:fl|tl/-C 

[0103] «IW-J:<9, ^©^friLtii, T=t~xh?g&&m^3bZWZ. tebAsb* 
mmV&^Wr€rKm^Xh, fcfr+lks McfomaWabody^ fc£V^sc(Fv)2^ 
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[3] $Lft&sc(Fv)2KlTZ>Z.bK£*)^ $Lft(Dm&&m®i£-&ttW:o 

[4] fiH4dSr=?^bflH4-C*>5ff^l— 3(DV ^-f^^-fEic»*Sxo 

[5] y^#— ^TWy^— T*fc5^£#m2rt-5, i»^l~4<DVvf *uW-IE 

[6] ^^Ky^-^ft^^s^soT^y^-e^r^^tm^i-^, ft ^il5icfE«c^ 

[7] ^^-Ky^-^S$^i2-18T^/^^'^^#m^i-§, ft^il6^fE«c 

[8] ^^Kyv*— ^^nsr^ysi^&s^^mirrs, ft Mmncmmco^ 

[10] J^T<Z)Xg^ti\ ft^ilQ^fS^^oMit^o 

(b) llDNA^tP-<y^-^Mi-§X@, 

(c) sj^^-^x^^axsx®, 

(d) mm^mm^mmir^xM 

[11] DNAtf^ 20(Dm^BT^^, 2o©g|nrii«, 30(D-x7Wy^#— — 

[12] dna^, mm^immm. ^fKyy*-, ^*r^m^ -<^Ky^-, m§K 
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